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ABSTRACT < , 

The relationship between university research and 
public need Is discussed f roja both' a historical and contemporary 
perspective. ';Bxample's are cited of European experiences in which 
therq/has been dbvious industrial motivation for research performed 
by the universities. The author notes that there are no difficulties 
with the level of government support going to universities fon basic 
research if efforts -at technology transfer axe made, but that ^here 
*is growi]^ concern in Congress to better account for r^ssearch 
funding. Such concern,' he suggests, evidences a misunderstanding that 
universities 'Can generally, splve publj^c problems without the further 

, collaborat;lve aid of industry, or at Jieast have the means to 
determine whether the praciiical results of their research have been 
adopted and applied by^ industry. Several barriers to effpctive 

, cooperative efforts are described. The jconclusion is drawn that in 
order to affoxd the correct . property exchange from the fundamental 
innovator to the industrial developer at tl^e right time, the 
innoyating university mu^t identify the establisli rights in more 
intellectual property than it will exchange through the timely , 

^^anagement of intellectual property policies. Investigators 'must ie' 
.taught t<i think ahead, since the patent laws are written against 
those who delay protectii^n. (Author/LBH) 
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Nprman^J. Latker * o ' 

Patent Counsel ^ 
U.S. Department of .Health, Education, and Welfare ^ 

The social institution that is science has grown dramaticall 
in the last 180 yearS. Dti^^^g this period the ^.elationship 
of science to education, q<^vernment and industry has by 
necessity been significantly altered. Yet, I would suggest 
that in recent ye^rs the relevance of research performed at 
our universities to modern industrial society has become less 
apparent than it ~has been " in years' past and must be positively 

» 

rearticulated. 

. Probably the most important impetu-s for change in the 
scientific scene during 'this long period was the industrial 
revolution and the demands of the new industries for greater 
scientific input. This was explicitly recognizeii in the 
creation of the Ecole Poly technique in 1.7^4 by a. graup 
noted scientists led by the chemist Fourcroy . FourcrqrV saw 
that "a sound training" in the geometrical and"' physical sciences 
was all the basis industry needed for aiding the country in 
its defense during war". ■ • 

The: Ecole Poly technique experience can be identifigi in 
the support which German industries, particularl^he chemical 
industry, gave to the Technisches' Hochschule-n which- sprouted . 
in many German cities. Histor^ leaves little doubt of the 
industrial motivation behind 'the 'founding of the Royal College 
of Chemistry and the Royal Sc;hool of Mines, in Engla-nd. 

. ■ . 3/ / / • 



It was a't research institutions ifU this that important 
19th century generalizations in sc\ie nee emerged, such as: 
th^ theory'of conservation of'ener^y, the atomic theory of mattei 
the germ theotj ofdisease, the field theory Of^forces, and^ 
the cell theory of the orga^ism. It then app^|^ed that nature 
would inevitably be mastered by man. 

&ut even as we look at these representaMe theories , we 
note that this was also a period of scient if ic fceeial i zation , 
during -which there was' much effort directed to "'^'^^ . 

complex theories into innovations which fed the^iVstrial 
revolution. 0 

^' ' Thus, the synthetic organic chemical indulW^and the 
electrical, industry could not have existed excepl|||dW ' the . _ 
scieij|5if'ic discoveries made in laboratories of th|||merging 
research institutions'. -. Further, then as now, the||dinslation 
of new scientific -discoveries into successful i^^^^^^ 



depended, moreover, on the . development of sc ienti|i|i, and 
technical education and training furnished by suc|&stitutions . 

The synthbtic dye industry ^as born in the|;'iyi^r 1856 , 
when William . Henry Perkin,^ an eighteen-year-old s|uUnt at 
the Royal College Chemisti-y in London, synthes^zjea a strong 
mauve dye from coaf t^r. The process was not paj^njipd Within 
a year, Perkin launched a new industry with the Jlcj. jof his fathe 



The synthesis i^as mad? in a laboratory at a tec^ifjl college 
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and the ability to put 'the new scLnce to work depended upon 
the Wet that there were a large lumber of trained chemists, 
gradates of the Royal College of Chemistry and of the 
TeAisches Hochscho.len in Germany - - people who knew how to.^ 
manipulate and control- the ma^ny 'p^dcesses involved in the making 
of organic dyes. By 1862, fiv<? years a£ter Perki.n beg^ 
manufac^turing, five impor tanV industr ial colors wera being ^ 
»y.nthetically produced. Synthetic mayve , Tuchs ia , aniline 
blue, yellow and imperial purple which were previously .niade 
from their natural \nalogues, cJianged the ecoaomy of several 

nations. ■ , .. , 

Yet, notwithstanding^the British preliminary discovery, 

within a short time Germany had outstripped .England as a 
producer of organic dyes, and by the end of the 19th century 
Germany was exporting synthet ij^yes to England. 

The inability of the British to participate in the practical 
returns of a great industry which they made' pos s ible , • was even 
more dramatically duplicated years later. The United States, 
capitalizing on the' flings of Drs. Alexander Fleming and. ^ 
Howard Flore|(ft.f ■ St . "Wy ' s Hospital of London and Oxford 
University Some eleven »years after the initial report on 
penicilliVi, created the antibiotic industry. 



One may well conjecture that these major economic losses 
to the united. Kingdom may not have' occui;^ed or would^have been 
ameliorated the" investigators involved and their ^supporting 
management had taken greater note of the. world' s patent 
systems and their practical implications. I will say more on 
this later, though' I would note that the United Kingdom i| 
saiid to"- have taken thes'e losses into consideration durii 
is deliberation to establish the Kational Research and^ 
Development Corporation after the secpnd World Var . 

The 19th cektury then can be understood- as a' century of 
'applied science when we Vecognize, that its achie.cen>ents depended 
not alone .upon the basic scientific discoveries made by the 
great meV^of science, but required the development of the 
institutional underpinnings - the educational facilities , the 
.research laboratories, the instrumentation, equi-pment and chemist, 
which permitted the application of hew discoveries. 

But then, even as now. science and qover^nm|n,t; leaders could ^ 
not agree on the balance of support between U^lc^ ahd applied 
•research. Thus'. Joseph Henry, the first Secretary of the^ > 
'Smithsonian Institution, noted dn, the Institution's Annual ^ 

Report of 18 53 that:. ' 

"As soon as any branch of science can brought to ^ 
bear on the necessities, conveniences, o^" J;^^"^^^^ °J / 
. life^ it meets with encouragement and reward. Not so. 

■ iith'the discovt^ry of the in^iPi^^TPJ^^^^Pi^^e deceive 
science; the investigations which lead to those receive 
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•from" *¥he Government and are considered 
iQ'f tj>e attention of those- who place 
Si^*ehat which immediately administers 
eeds . . . But he who loves truth for 
*^v>ls that its higher -aj-ms are lowered and 
;^encQ marred by being continually summoned 
"mmediate and culpable utility." 

Dr. Henry Roscoe in his eulogy of Louis 
stated : . 

"Fox although' it is foolish and short-sighted to decry" 
the -pursuit of any form of scientific study because it 
may be as yet far removed from practical application 
to the wants of men, and although such studies may be 
of great value as an incentive to intellectual activity, 
yet . discoveries whichgive us the power of rescuing 
a population from starvation, or which tend to diminish ^ 
the ills that flesh, whether of man or beast, is heir. to, 
must deserv edly attract more attention and create a more_ 
general int erest than others having so far no di rect 
bearing on the weltar e ot the race ." CBmphasis added . ) 

Pasteur, himself a great pragmatist, once stated: 

P "There is no greater charm for the investigator than to 
make new discoveries; but his pleasure is heightened _ 
when he sees that they have a direct application to 
> practical life." . ^ 

The Pasteur statement, in addition to supporting applied 
.^research, carries with it an implication that there is an • 
: inhe'rent desire in every investigator, which should be satisfied, 
•to apply his . fundamental findings. ^ 

"It is my perception that the balance of^ research being 
conducted at universities with Government support today, is 
'* stibstantially in the, nature of that espoused by Dr. Henry ^ 
■ that is, basic rather"' than 'applied. I support this balance on" 
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the grounds -that- sooner or later some important application , ,^ 
of this, research- would find its .way into our market; economy, . 
Furthermore, absent basic research, we would sooner or later • , 
reach- the point where a^ppl ications trailed off into insig- 
nificance. However, I believe thi?' balance can, better be 
defended if it i's "coupled with an increased an/ identified 
effort oh the part of universities accepting support to .transfer 
^ndamehtal .findings whenever possible \o those in indu^trf ^ • V 
who could ftake best use gf them or at least ^establish^means ' 
to document the flow of research funds into practical results. 
■. . ^ While i note' no (Jiff iculties with j;he level pf Governmeivr 
support going to universities for bas ic^^research if effor1.s 
at technology transfer are made, there is growing- concern in • 
Congre^ss' to better account for resea^h funding. - Thus, the . 
Mansfield Amendment which permits DpDi' to support only 
mission-related research, and the re^eJtly defeared/^^aWann '. 
Amendment, which proposed Congressional review of NSF. grants, ' 
to Assure us^e of funds for project/ which evidence!some prospect 
of«/solv'ia& immediate public problems. 

Further, questions posed by the .Congression^ Subcomm-itte-es 
responsible for HfiW |and NASA appropriations havQ blearly " 
indicated an' interest in determining, whether the funding of^ 
b^svic research at uHiver.s^^s was generating soluti.pns to. 



it* 

•JJublic problems. ' 



These inquiries to some extent evidence a misunderstanding 
that universities can general ly" solve public problems 
without the further collaborat-ive aid of .industry, or at the 
very least have the means of determining- whether the practical 
results of their research have "b^en adopted and applied by 
industry. In regard to t>ie former, it appears necessary^,, that 
we all make better efforts in the future to explain that Govern-' 
ment support of research at universities is in the main to " ; 
s€;rVe'the purpose of generating fund'amental bases of, scienlzific 
information upon wjiich industry builds useful results . However, 
in regard to the latter as I have previously suggested, I 
believe^universities could be doing more to intferface and - 
obtain the cooperative aid- of sophisticated industrial developers 
'in delivering fundamental innovations to the marketplace. This 
effort seems to be ' needeck^^^ now than years past due to a 
niinber of barriers x^^^^^M>^^\.y^.%'^^^'^ interface and communication 
wh^:h did -not exist in fh^^h century. Some o£. these 
ba^rriers might be considered-; industr)j^s preoccupation with its \ 
own in-house research efforts, the huPge proliferation of basic 
findings, organizational barriprs gene-rated by size, Govertunent . 
pte-market clearance of drugs and medic/l devices and other 
•regulation and the difficulty of establishing and transferring 
' intellectual property rights. 



Because of these existing barriers ,, it is perceived that 

I 

mere publication of results will not necessarily guarantee 
utilization of fundamental findings. It is evWent that 
intellectual property rights, including patents, are important 
to the accomplishment of utilization' •»Vhen it is understood 
, that 'inherent to the transfer process is a decision on the-part 
of the industrial entrepreneur on whet:her the intellectual 
property rights in the innovation being offered for. development 
are sufficient to protect its interests. While we khow that ' 
not all transfers include an exchange of intellectual property 
rights, it is unpredictable as to which transfers the entrepreneu 
will consider to require such an exchange. We do know, however, 
that where substantial risk capital is" involved, there is a 
likelihood that-transf er will not occur if the entrepreneur, 
isn't afforded some property protection. 

Now, this leads to the, obvious, but not yet substantially , 
implemented, conclusion that in order to afford the correct 
property exchange from the fundamental innovator to the 
industrial developer at the right time, the innovating .university 
must identify and establish rights in more intellectual property 
than it will exchange tirrdugh the timely management and 
i-ntelligent .intell»ectual property policies. Because of this 
necessary property protection, investigators must be taught tcT 
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think ahead, since the patent laws are written agJinst those 
who del.y protection. This .anage.ent can only be afforded . 
by universities willing to acquaint thcselves with the basic 
principles of intellectual property protection and the 
ability to communicate to investigators its Importance In ■ ' 

the transfer mechanism. 

Let me suggest fhat if. this n>olicy had been implemented . 
by the united Kingdom as early as 1850. the British may well ^ ' 
have Shared in the economic rew^d of the synthetic dye .industry 
for many more years than they were permitted by German ^mpetrt.o, 
More important, the. antibidtlc industry mai weU be British 
rather than American, and penicillin might \ell have been ■ 
brought to the public ten years earlier wltft the resultant 
preservation of hundreds of -thousands of lives. As I noted 
previously, 'the British have attempted to avoid further loss , 
of Its economic position in British inventions by establishxng , 
NRDC, a' central GoveVhment licens-ing organization. Although 
*e Relieve the NRDC type organization not an -adequate substitute 
f^4 "ff^^i^^ university patent management organization, it 
^•J^^tsfully managed the licensing and development by a 
' ijrd^armaceutlcal concern of cephalosporin, one of the m.jo 
W:'^^-r'"JW . _./u.„*;.t XonoT^tRd' bv Oxford University . 



Ileration antibiotic^ generated- by Oxford University 
.^wlthJti^ernment support. , ^ , 
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It now' seems clear that the continual stream of tech- . 
nologicali devcldpm&nt, which>forijis an important basis, 'for- :^^ ; 
economic growth, cannot be obtained through ' the" ^impl.e 
expedient of puhl ishing scientific and "technical ideas in ■ 
the hope tl^at their commercial 'relevance will be apparenl 
to the industrial sector. University and investigator 
advocacy of such id^as is n/arly always imperative in order 
to create a likelihood of'^the^ir commercial use. * • 

On September 23 , 1975 , the <:ommit1:ee on Government Patent 
Policy, acting for the Federal Council for Science and 
Technology /n an effort to create ah' incentive in universities' 
to- advocate'^their inventive, ideas and to eliminate one serious 
barricp/to trans fer recommended that all the agencie'^^of 
the Executive provide to universities a first option to 
substantially all inventions generated with Federal support, if 
they <ire found to have an identified technology Jransfer function. 
Iji addition, the Committee also directed that an interagency . 
committee Jje, formed for the purpqse of , joint agency identification 
of universi,ties having a' satisfactory^ technology transfer 
function, "this recommendation is near final implementation . 
.through a Federal Procurement Regulation. 

Notwithstanding these long sought positive developments , 
,.it. should bet^^nbted that implementation o^ the recommen^atiOn^^ . 
by agencies that do not presently have su^ policies has been ^ 



■feft to each agency's own discretion. Accordingly, the 
opinions, of each university on these matters will significantly 
affect the direction that individual agencies, may take. 

As'l previously suggested, with well over J billion dollars 
of Federal support going to support of research at universities 
cuestions on accouotability can*hardly be ^voided .nd toy well 
be easier to respond to if technology transfer functions 
^capable of tracking results exUt..^ .n-W.^*f «.r?fhi.ch---, 
are>bstantlally involved inr«earch. In other >.flrd4 , ■ ^ 
support of non-specific and non-.easured .objectives «^y well 
be in the ^bUc interest as suggested by Joseph ftenty, but. • 
itifistification Will be much more difficult in |,*s era of 
capital shortage. ' / . 



